with 24% of all MESC derivatives displaying Sftpc immunoreactivity following co-culture with embryonic day 11.5 (E11.5) lung buds, compared with 6% and 0.02% following co-culture with E12.5 and E13.5 lung buds, respectively. MESC derivative Sftpc immunoreactivity follows a spatial and temporal specific maturation profile with an initially ubiquitous cellular Sftpc immunostaining pattern becoming apically polarised with time.
INTRODUCTION
Mouse embryonic stem cells (MESCs) are derived in vitro from the inner cell mass or epiblast of developing blastocysts (18) . MESCs cells can be maintained indefinitely in an undifferentiated pluripotential state in vitro, with their capacity to contribute to functional derivatives of all cells of the body being demonstrated by mouse tetraploid embryo complementation studies (24, 25) .
MESCs represent the most extensively characterised embryonic stem cell lines and in addition to their pluripotent properties described in vivo, are reported to differentiate at a high frequency into desired cell lineages in vitro (6) . With the demonstrated capability to isolate and maintain pluripotent human embryonic stem cells (HESCs) in vitro, a rapid increase in methods to direct HESCs into specific lineages relevant to the application of drug discovery and human cell and gene therapies has occurred.
The directed differentiation of embryonic stem cells into desired lineages can be achieved by a number of generic protocols. For example, HESCs are reported to differentiate into cardiomyocyte-like cells following co-culture with spontaneously differentiating visceral endoderm-like derivatives of the P19 embryonal carcinoma cell line (22) . Similarly, γ-irradiated S17 murine bone marrow stromal and C166 yolk sac endothelial cell lines are reported to induce HESC differentiation into haematopoietic colonies (12) . An ability to similarly generate protocols relevant to the directed differentiation of HESCs into respiratory lineages would have great implications for developing treatments to a wide range of respiratory-specific diseases.
The importance of epithelial/mesenchymal interactions for normal respiratory epithelial morphogenesis and differentiation during branching morphogenesis and organogenesis is well documented (19, 31) . In the absence of such interactions, epithelia fail to form complex architectural structures and fail to undergo cellular maturation characteristic of differentiated adult tissue. Recombination experiments ectopically transplanting mesenchymal cell populations from various sites within the fetal lung anlagen have demonstrated that the mesenchyme effects site-specific regulation of epithelial morphogenesis (1, 9, 31) 
EXPERIMENTAL PROCEDURES
Mice and cell culture E11.5 to E13.5 fetal lung buds were collected from F1(C57 B/6J WEHI female x CBA/CaH WEHI male) × F1 natural matings, dissociated in 0.05% trypsin/1mM EDTA in PBS and cultured as previously described (20) . Zin40 MESCs and mouse EGFP MESCs cells were propagated according to previously described methods (23). MESCs cells and dissociated lung cells were combined in 2µl of lung bud culture medium and placed on a Millipore filters (Gibco BRL).
Immunohistochemical staining
Serial sections of MESCs cell/lung aggregates were incubated with either: rabbit anti-Surfactant protein C (Research Diagnostic, 1:300) or mouse anti-pan-keratin (Biogenesis Ltd, 1:100), primary antibodies according to standard procedures. Binding of primary antibodies was detected using either rabbit anti-mouse IgG1 conjugated (Zymed laboratories Inc, 1:300) or goat antirabbit IgG conjugated (Molecular probes, 2µg/ml) secondary antibodies and horse radish peroxidase (HRP) conjugated streptavidin. Sections were viewed using a Leica DMR immunofluorescent microscope Leica MPS60 image capture system.
Combined Whole-mount In situ Hybridisation and Immunofluorescence and FISH
Whole-mount in situ hybridisation and RNA riboprobe synthesis were performed using a 190bp
StuI-BamHI DNA fragment that had been subcloned from a previously described 683bp mouse Sftpc cDNA (20) . Following whole mount in situ hybridisation, aggregates were frozen in OCT sectioned at 8µm for EGFP detection using a rabbit anti-EGFP antibody (Molecular Probes, 1:500) and Alexa Fluor® 568 goat anti-rabbit IgG (Molecular Probes, 2µg/ml). Slides were incubated with a biotinylated chromosome 11 mouse-specific paint probe according to manufacturer's instructions (Cambio). Sections were counterstained with propidium iodide and viewed under a Zeiss Axioplans 2 Fluorescent imaging microscope, using the triple green/orange/DAPI bypass filter.
Statistical Analysis
One-way ANOVA followed by a Tukey post tests was used to determine significant differences between the percentages of Zin40 MESCs at various time points for each antibody used.
RESULTS AND DISCUSSION
Respiratory-specific transcripts have been amplified from MESCs following culture as embryoid bodies (EBs) in the presence of growth factors such as hepatocyte growth factor (HGF) (2). reported to improve heart function following infarction, rescue genetic blood disease, normalize weight, longevity and (temporarily) insulin levels in diabetic mice, reduce symptoms of Parkinson's disease and partially repair damaged spinal cords (5, 10, 11, (14) (15) (16) (17) 30) . Several studies have demonstrated the potential of Clara cells and broncheoalveolar stem cells to regenerate the respiratory epithelium following induced alveolar and bronchial damage (13, 29) .
Determining whether the Sfptc immunopositive cells described in this study may possess similar properties or serve as precursors to these regenerating populations will have important implications for transplantation therapies aimed at treating a range of diseases affecting the peripheral respiratory airways such as cystic fibrosis and idiopathic pulmonary disease. 
